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[ Abstract] Objective To analyze the effect of hybrid surgery on multilevel cervical myelopathy. Methods
Thirty-seven cases with multilevel cervical spondylosis in our department from April 2011 to May 2013 were performed
anterior cervical fusion combined with non-fusion hybrid procedure ( group A), and simple anterior cervical fusion
group ( group B). The scores of pre-and-postoperative JOA and NDI, ROM of adjacent segments of the cervical spine
and the total ROM of the proposed operation segments were compared between the two groups after a follow-up of 2. 5
years. Results  After the follow-up of 2. 5 years, there were significant differences in JOA scores and its improvement
rate, NDI scores, the total activity of the cervical spine, axial symptoms, and pre-and-postoperative adjacent segmen-
tal ROM and total ROM between group A and group B(P <0.05). Conclusion Hybrid surgery retains a certain de-
gree of activity segments, adjacent segments to avoid the stress load increases due to excessive compensation, which
is an effective method for treating multiple segments cervical spinal cord disease.

[ Key words] Hybrid; Fusion and non-fusion technology; Cervical myelopathy; Efficacy; Follow-up

SIUHE AT 08 il B AR T SR A 20T 1 BREAE

5 AR JE AR BB A AN AT (BB A, AR L1 B0k e 2011-04 ~2013-05 RISHER K
FEBE AR FUESE 2 A8 2 AR Bl 7 B R A2
He HRAF ARG AT AREE 20 85 69 6, G460

B FARRER IR B SUHE 1035 B, RERG D /D483 1Y B
ABAZHY AR R S AR R A S S Y hybrid AR SCRE

b Al B RS TR 5 R aidEm G AR XA
JE B BE IR B T ST BTG S RE , e IR
N AT A AT ) B S Al R B 2011-04 ~
2013-05 5 37 {5 22715 B auiAE g F 3 S 1 ST iy
file SRR G AHZS G B hybrid R, AR5 FET 2.5
A I PRASCR W6, BB I T

Ja Iy 38 B 75 R 38 25 RE X RE IR TG sk, BB A JC 3
B D 52, £ 78 045 R B 1 S R T Xy i
Fe N MR LR 9 A B 4L, A 410 hybrid
AR, 3 37 i, b 5 22 9, 22 15 9], 4R 42 ~
69(46.2+0.5)% ;)7 ~62(28.9+£0.6) 1~ H;B
AN Haliph & 4, 36 32 i, Hob 5 21 4, 2 11 B,



.26 -

Chinese Journal of New Clinical Medicine, January 2017, Volume 10, Number 1

AR 41 ~77(45.9 £0.8) % TR S ~68(29.1 +
0.3) 1 Ho PIALE A SLLTOR LB ZE 7 RS

EX(P>0.05) , BA A Htk, Wk 1.

F1 FWABFEEFHILRn, (2 £5)]
el
i % = TR () TkE(H) JOA T4 (43) NDL RSy (4)  #ifE TROM(JZ)
A4 37 22 15 46.2 £0.50 28.9 £0.60 12.18 £0. 17 15.03 =0. 24 58.12 £0.62
B4 32 21 11 45.9 +0.80 29.10.30 12.44 £0.81 14.99 £0. 37 57.72£1.19
X/t - 0.277 1.894 1.709 1.906 0. 540 1.785
P - 0.598 0. 063 0. 092 0. 061 0. 591 0.079

L2 FRIE A RE MR B
JE TR il B A 1) B, S SUHE HiT % hybrid
AR, RIVEIUE BT e ool s R 5 S5 AR Bl S AR, Bl AR
i A5 A (5] 28 DD R 9 s il 15 P [ 7€ R (antterior cervical
discectomy and fusion, ACDF) FIHEAAR YK 417 14 Vs s
4 & % R (anterior cervical corpectomy and fusion,
ACCF) , JEmilA AR 3R F SN T B] 4% & 4K (an-
terior cervical disc replacement, ACDR), ACDF 16
i, ACCF 21 {515 5] it & 46 29 3], XS [] it 46k 8
191, XS 1) i A A A ] o B R8T, AR Pl s 4 5
G3o B 4R R FISMERTHHE IR 2 VI BR R & A
SEAR 12 1], Ak R] £ DT BRI P [E E A 20 451], AR S5 25
FERY 4 J4 .

1.3 PPEEAR BT I SR B AR E R 20T
fEIBITPESY (Japanese Orthopaedic Association Scores,
JOA PF43) B Hlr R S50HE o A I 4 4 ( Neck
Disability index, NDI) 43 34 I PRYF 2%, 10 % AR
J& SRR AR (1 % A= 15 0 5 cobb 351 76 S5UHE M 37
X L |, g #iE C2-C7 275 3l (total range of
motion, TROM ) ;3% ] white 32"l it T A 5 B 4B T

5B 15 3 B (range of motion, ROM) |, [T/} [H] 2. 5
A SR T L T RN R e L A 1) 2Rt T , AR BE T K
I, KR VT#
L4 Zitegdrik W] SPSS14. 0 GEit Bk 714k
P oA TR ORISR £ ARifiZE (v £5) R, 411N
R P B ST AR A ¢ K255, THECSERE LR
X A%, P <0. 05 Ry 22 A1 Gv 478 X
2 HR

RIG 2.5 F W41 JOA P4y Kol B % NDI
VR bR AR A A8 B L L SUME S0 3l BE R S AR T
BT BE S B AR L, Z R A it (P <
0.05), AHBHEARIG 2.5 4 JOA P55 Sk R %
SUHE R TE S PR = T B 4, NDI PESy il die kA
M BART B4, WK 2,3,

k2 RE2.5FWAEHERITEHFILE(x2s)
am g 0NN JOA SRR DL st
LI
A4l 37 15.02£0.31  84.1x0.4  4.19%0.53 5 32
B2l 32 14.14%0.90 73.5x0.7  6.52x0.38 11 21
x? - 5.582 75. 643 -18.874 4.193
P - 0. 000 0. 000 0. 000 0.041

%3 RE25FWAEZTHETHEETLE(x2s)

AR5 Bt ROM(BE)

ARG AT T B ROM 22 (B (B )

4 5l %k HiHE TROM ()
= T - T
Adl 37 57.33 £0.28 7.31 £0.53 6.27 £0.39 0.42 +0.47 0.69 +0.31
B 41 32 53.09 £1.07 9.46 +0. 80 9.18 +0.43 0.87 +0.30 1.36 +0.28
' - 21.780 ~12.943 -29.262 -4.801 ~9.431
P - 0. 000 0. 000 0.000 0. 000 0.000
3 itig AR T SUHE R AR )R Rl B Sl BERRAIG, 4B
3.1 SETEEHEARR S TIER R RS N EE (ACCF) o5 Beid sh B AU PRI, B 2 B4R 5 Be iR

A EHE [) 25V BR Bl il 15 P4 [ %€ R (ACDEF) J2{f
RS 11 28 AR T 8RBT AR H— & ik
SO L2 B U (19 36T R, T U R
B £ SRR W 9A T AR o (EME IR 4 B

AR BB FRIEITY . Loper-Espina
A 3o S A PR OGRS S B I A Y
BOHEIRN LR 13800 T 95% LA L, 22755 B ik £
AT B Rl Fl T BOITHE I 31 A FRAIR, 4RI



HEIEARE 20174 11 F10% 1

BB AR [l 2 AR i . o 1fj Dimitriev 4
X 3t A ) 32 WA S (] 288 40 AR i 48 1 B
HE ] B0 S A AN . STHE 8] 4 40 R (ACDR)
R 38 01 4 4053009 B A e, R IR 4RI T
BEHiRAS M7 ) T ACDF 5 ACCF ™™ 1 skt
G B ]2 TR PR R 5 S E R S ARG &
() hybrid ARz 4R MG RUS TR 7
3.2 AWFEH A HURFH B JOA P4 JOA B
W2 T B 4, NDL PRy KAl PR AR e A A 4 B i
8T B 41, hybrid ARNREE 8 1 2E W) g 2 i el A2 o
T BE TR BIR L, MG T RE UG
PHLL R A AP AR TR IE , hybrid AR SXBEfE
5 PRI 38 PR 3R AE I 25 Bk, SCRE RS JhE S <8 30 1 B
(S g rf SR TG 3 B BOR AT AT el )N, {H 22 57
Jogeit e X, AT RIAY hybrid ARHE—ERE 1
REAL I8/ B Bl 1 %) SRR S 7 30 B2 A 52, 4
PN T S [] 58 %ok SUHE 2 2 1) 2 B AT — 5 i AR
e ABAREERE A — i RO BRI, i X A AU BR B
UM PR 5 S RE AT R vl ], T L B 45 1Y Be iy g 2 61
AR A S 30, 2 3 ECE T BN R AL el R AL
FARAT B LRSI Be T AR I 1 B 3 B RO i
FRATHEIN S AR ST S B 2l B i — R A, Bl
Rl AR AT BOS S EEEINAL T s . 2 R SHE
AWy S AR BT AT BUTE R 1Y BERY
I B T3 AR /N B UG S ) B
18 E REAE By 3 P b BT B, e o 3 S R Y
ROR, T RO ) K5 4 R A, AT R AT 5% 0
Bro SO A RAE R B B B 5 19 5251 K E, A
R BEVTIN AR WS AL AL & A o hybrid R4
FMEAR S PR 20T B 4, il e S AR B
UM TG 31 B2 1) R B A S I, SUHE TG 30 188 1) £ B Dk 2
T RIS 19 KB hybrid RACRIGST 241 By
Tl 7R SUME I ) AT 27 3, B A W PR T R B A
HI T A FE P A 55 F5 R X 488/ 0 B 15 I 1) # R
i, FARBCRA B AN A 5 T2 — 2B 5T

S ik

1 Kato S, Oshima Y, Oka H,et al. Comparison of the Japanese Ortho-
paedic Association( JOA) score and modified JOA (mJOA) score for
the assessment of cervical myelopathy: a multicenter observational
study[ J]. PLoS One,2015,10(4) ; e0123022.

2 Bakhtadze MA, Vernon H, Zakharova OB, et al. The neck disability
index-russian language version( NDI-RU) ; a study of validity and re-
liability[ J]. Spine( Phila Pa 1976) ,2015, 40(14) ;1115 -1121.

3 Lim MR, Girardi FP,Zhang K, et al. Measurement of total disc re-

11

14

15

16

17

e 27 .

placement radiographic range of motion: a comparison of two tech-
niques[ J].J Spinal Disord Tech,2005,18(3) :252 —256.
White AA 3rd,Panjabi MM. The basic kinematics of the human spine.
A review of past and current knowledge[ J]. Spine( Phila Pa 1976) ,
1978,3(1) :12 -20.
Liu J, Chen X, Liu Z,et al. Anterior cervical discectomy and fusion
versus corpectomy and fusion in treating two-level adjacent cervical
spondylotic myelopathy: a minimum 5-year follow-up study[ J]. Arch
Orthop Trauma Surg, 2015,135(2) . 149 - 153.
D, B R, XS0 2715 BOd R B SR A S % T ARG Y
SPRCHLEELT ] P I ROBT B2 2 ,2010,3(2) 1139 ~ 141.
Fay LY, Huang WC, Tsai TY ,et al. Differences between arthroplasty
and anterior cervical fusion in two-level cervical degenerative disc dis-
ease[ J]. Eur Spine J,2013,23(3) :627 - 634.
Dmitriev AE, Kuklo TR, Lehman RA Jr,et al. Stabilizing potential
of anterior, posterior, and circumferential fixation for multilevel cervi-
cal arthrodesis; an in vitro human cadaveric study of the operative and
adjacent segment kinematics[ J]. Spine,2007,32(6) :E188 — E196.
Lopez-Espina CG, Amirouche F, Havalad V. Multilevel cervical fu-
sion and its effect on disc degeneration and osteophyte formation[ J].
Spine ( Phila Pa 1976) ,2006,31(9) :972 —978.
Li J, Tong T, Niu R,et al. A study on the clinical outcomes of pa-
tients with revision surgery for adjacent segment disease after 10-
year's anterior cervical spine surgery[ J].J Orthop Surg Res,2016,
11(1).5.
Dmitriev AE, Cunningham BW, Hu N, et al. Adjacent level intradis-
cal pressure and segmental kinematics following a cervical total disc
arthroplasty ; an in vitro human cadaveric model[ J]. Spine( Phila Pa
1976) ,2005,30(10) ;1165 —1172.
Cason GW, Herkowitz HN. Cervical intervertebral disc replacement
[J]. J Bone Joint Surg Am,2013, 95(3) ;279 -285
Zhang Y, Liang C, Tao Y,et al. Cervical total disc replacement is
superior to anterior cervical decompression and fusion; a meta-analy-
sis of prospective randomized controlled trials[ J]. PLoS One,2015,
10(3) :e0117826.
Luo J, Gong M, Huang S, et al. Incidence of adjacent segment de-
generation in cervical disc arthroplasty versus anterior cervical de-
compression and fusion meta-analysis of prospective studies [ J].
Arch Orthop Trauma Surg,2015,135(2) : 155 - 160.
Grasso G. Clinical and radiological features of hybrid surgery in mul-
tilevel cervical degenerative disc disease[ J|. Eur Spine J,2015,24
Suppl 7:842 - 848.
Liu B, Zeng Z, Hoof TV, et al. Comparison of hybrid constructs with
2-level artificial disc replacement and 2-level anterior cervical dis-
cectomy and fusion for surgical reconstruction of the cervical spine: a
kinematic study in whole cadavers[J]. Med Sci Monit,2015,21:
1031 -1037.
Liao Z, Fogel GR, Wei N, et al. Biomechanics of artificial disc re-
placements adjacent to a 2-level fusion in 4-level hybrid constructs:
an in vitro investigation[ J]. Med Sci Monit,2015,21 ;4006 —4014.
[(MAE B4 2016 -02-16][ AX %4 Eues]



